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Chemicals and characterizations. Sodium hydroxide (NaOH, >98%), chloroform (>99%), potassium carbonate (K2CO3, 99.99%), N,N-dimethylacetamide (DMAc, 99.5%), tetrahydrofuran (THF, 99.5%), ethanol (99.7%), and methanol (99.5%) were purchased from Aladdin and used as received. 5,5',6,6'-Tetrahydroxy-3,3,3',3'-tetramethyl-1,1'-spirobisindane (TTSBI, Alfa) was purified through recrystallization in methanol. Tetrafluoroterephthalonitrile (DCTB, Alfa) was purified via vacuum sublimation at 120 C. Infrared (IR) spectra were recorded using a Frontier Mid-IR Fourier transform IR spectrometer. The pore size was measured through CO2 adsorption under 273 K with an Autosorb-iQ-MP analyzer. Thermogravimetric analysis was performed at a rate of 10 °C/min in N2 and air using a TG 209 F3 analyzer (Perlin Elmer). X-ray photoelectron spectroscopy analyses were performed using a Thermo Scientific Escalab 250Xi. Scanning electron microscopy was performed on an FEI Verios 460L. Tensile and puncture tests were performed at a quasi-static speed of 1 mm/min at room temperature on an universal tensile machine (XJ 830, Shanghai Xiangjie). properties of the PIM-1-COOLi membrane. S12 Fig. S10 The device assembly process used to measure the Li/Na ion conductivity of the membrane. , 2014, 4, 59637-59642 N-PCPE 5.7*10 -4 Adv. Funct. Mater. 2014, 24, 44 
